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CHAPTER 7: CONCLUSION 
7.1 Introduction 
This chapter will highlight the objective of this research have been archived and to 
highlight the knowledge that was generated from this study and the contribution of this 
study to help to achieve the Sustainable Dam Management Systems in Selangor. The 
contribution of this study will be discuss by refer the for main research objective. 1st is 
The Main Characteristics Of Dams In Selangor, 2nd The Issues in The Selangor Dam 
Basins, 3rd The Existing Dam Management Systems In Selangor, which involved the 
challenges and the evaluation of existing dam management system and 4th The 
Sustainable Dam Management System Model For Selangor. At the last of discussion 
this study will highlight the Sustainable Dam Management System Framework for all   
theoretical model and final model of this research.   
 
7.2 The Main Characteristics of Dams in Selangor 
This study has found that the dams in Selangor are fully functioned as a water 
supply. Selangor is the fastest growing state in Malaysia. Population growth and the 
expansion of industrial and business demands, increase the demand for water supply. 
Focus of the dam development in Selangor is more on the goal of ensuring the 
continuity of water supply for the development. Since dams in Selangor not only serves 
to ensure water supply in Selangor, it is also responsible for supplying water to Kuala 
Lumpur area and also part of the Nilai development area in Negeri Sembilan. Dam in 
Selangor also consists of a large-scale dam with high levels of disaster risk. Most dam 
in Selangor is over the embankment types. Which is compatible with the type of 
physical factors and landform in Selangor. All dam information obtained in this study 
will be used as an inventory that will help in decision making and planning in the 
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existing management dams in Selangor. The dam inventory is an important element in 
Dam Management Systems as recommended by World Commission on Dam.   
 
7.3 The Issues in the Selangor Dam Basins 
In the literature review process this study has found the new knowledge about the 
relationship between dam, human and environment. The relationship between human, 
the dam and the environment are associated relationship with each other. Previous study 
is more on the impact of dam development to the human and environment. In the 
engineering term, the issues in dam study is more on impact of environment to the dam 
such as earth quake, land slide, sediment, animals and plant. This study has found a new 
relationship direction between human, dam and environment that is the impact of 
human activities on the dam to fill the knowledge gaps in the relationship between 
human, dam and Environment. Human built a dam for they own needs by built the dam 
structure. Than the environment react with build dam structure and become a dam 
reservoir. That’s shows human, dam and environment is the entities related to each 
other.   Selangor Dam issues more on to the human activities and the impact of urban 
sprawl surrounding the Kuala Lumpur and Selangor area. The urbanization activities are 
started approaching the dam basin area with threats such as, illegal dumping, angler’s, 
land clearing, and other’s. Information related to the major issues faced by the Selangor 
dams, can help the existing Selangor dams management systems in to take mitigation 
measures and fix the things or practices in the management of the dams. Although the 
dams management system still manageable, but the control and prevention measures 
must be taken to avoid a threat to the safety of the dam structure, and also a water 
quality.   
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7.4 The Existing Dam Management Systems in Selangor 
The existing dam management system in Selangor seems to have a lot of 
weaknesses. The main weaknesses, there have no act related to the dam safety. The 
existing guidelines are not enforceable under any act or laws. Have no research institute 
and professional board in dam safety. Other’s challenges in existing dam management 
systems in Selangor is, weaknesses in enforcement, laws implementation, laws and 
regulation conflict in land used control in dam basin area, have no integration between 
related agencies, limited budget allocation issues, lack of expertise in dam management 
systems, lack of laws and regulation, guidelines, manual, strategic plan and the lack of 
public awareness. All information relating to the challenges in Selangor dam 
management systems can help identify the weaknesses and the opportunities for 
improvement in the existing Selangor dam management systems. In the contribution of 
knowledge, this study has identified that the Selangor need a lot experts in the field of 
dam management, Establish the inter agencies or committee that are authorized under 
laws concerning the safety of the dam, which was approved in parliament, establish the 
institute of dam research and development, to provide and doing a research in dam 
management to prepare the Act, Laws, Regulations, Guidelines, Strategic Plan etc. all, 
for continuously improvements.  
Toward sustainable dam management system in Selangor, this study has create the 
Selangor Dam Management Effectiveness Tracking Tool (SDMETT) to evaluate the 
effectiveness of existing dam management system in Selangor. This tool are inspired 
from a management effectiveness tracking tool for protected area frameworks by IUCN. 
The indicators in SDMETT used are still referring to the framework provided by the 
IUCN is adjusted according to the needs and nature of the dam and the surrounding 
area. As a result, Selangor Dam Management System is in category of “Sound Manage” 
which mean at the medium level. This result shows the sign that Selangor state need 
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more improvement in Dam Management Systems. This study hope, Selangor Dam 
Management Effectiveness Tracking Tool (SDMETT) can help clubs the state to assess 
the efficiency of existing dam management systems. It can also be taken as a benchmark 
or indicator to ensure that the existing management system improved and reached the 
high level of effectiveness toward a sustainable dam management systems for Selangor. 
This tool can be used not only for the Selangor, but it can also be used in assessing the 
effectiveness of the management of dams elsewhere. Whether at another state or 
country. However, this tool could be improved and the indicator can also be changed to 
suit the administration or management system of a state, country or organization. 
Selangor Dam Management Effectiveness Tracking Tool (SDMETT) has been modified 
to suit the management system of dams in Selangor. And it can be uses as an evaluation 
tool for all policy, guideline and any measures in dam management systems in Selangor.  
 
7.5 The Sustainable Dam Management System Model for Selangor (Policy) 
Water Resources Development are becoming a challenging management target 
because of the increasing urbanization, industrial and infrastructural development and 
settlement growth associated with accelerated population growth. In the context of 
Malaysia, Selangor recorded as the highest number population size total in 2010 (5.386 
million) is equivalent to 18.3% of the total Population (29 464 million). the population 
of the State is estimated to reach 9.0 million in 2035 with an average annual growth rate 
(AAGR) 2.0%. Projection population in the area Petaling, Hulu Langat and Klang 
approaching saturation level of development as reported in the Review of the Selangor 
Structure Plan, 2020 see table 7.1.   
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Table 7. 1 : Projection Population State 2010-2035 - Distribution Base Regions 
(In '000 People) 
District 2010 2015 2020 2025 2030 2035 AAGR 
(%) Sabak	Bernam	 105.8 119.2 137.6 167.6 207.8 225.0 3.0 Kuala	Selangor	 209.6 236.2 268.3 304.7 340.8 369.0 2.3 Hulu	Selangor	 198.1 223.3 275.2 327.5 382.4 414.0 2.9 Gombak	 682.2 768.8 942.6 1,127.3 1,271.8 1,377.1 2.8 Hulu	Langat	 1,156.6 1,303.4 1,431.2 1,553.9 1,662.5 1,800.2 1.8 Petaling	 1,812.6 2,042.8 2,091.7 2,201.3 2,335.8 2,529.2 1.3 Klang	 861.2 970.5 1,073.4 1,142.6 1,188.7 1,287.1 1.6 Kuala	Langat	 224.6 253.2 323.4 373.2 423.9 459.0 2.9 Sepang	 211.4 238.2 337.2 418.9 498.7 540.0 3.8 
Jumlah	 5,462.1 6,155.6 6,880.6 7,617.0 8,312.5 9,000.8 2.0 
Resources: Review of the Selangor Structure Plan, 2020 
Apart from the increase in population, which contributes to increased water demand, 
The increase in industrial areas also contributed to the high demand for water for 
industrial activities. Refered to Table 3.6, the land area for industrial activity is expected 
to be increase to 19.561 hectares in 2020 and 24,291.00 hectares in 2035. In period 
2010-2035, an additional area of industrial land to be provided is 8,003.80 hectares. The 
main challenge for the preparation of industrial areas is provide a strategic industry with 
infrastructure facilities, particularly water supply. 
Table 7.2 : Projections Industrial Land Requirements Future State Pages 2010-
2035 
District 2010 2015 2020 2025 2030 2035 Additional 
Requirem
ents (%) Sabak	Bernam	 95.60 117.30 143.30 172.00 206.50 247.80 152.20 Kuala	Selangor	 383.20 465.00 571.30 685.60 822.70 987.20 604.00 Hulu	Selangor	 1,340.40 1,680.40 2,198.80 2,238.80 2,666.40 2,800.00 1,459.60 Gombak	 1,715.70 1,800.70 1,890.70 1,984.50 2,083.70 2,187.90 472.20 Hulu	Langat	 2,842.00 2,984.10 3,133.30 3,289.90 3,454.40 3,627.10 785.10 Petaling	 5,549.10 5,715.60 5,882.10 6,048.60 6,215.10 6,381.60 832.50 Klang	 2,645.30 2,881.90 3,116.90 3,351.90 3,586.90 3,821.90 1,176.60 Kuala	Langat	 1,078.40 1,318.60 1,621.20 1,945.40 2,293.50 2,504.40 1,426.00 Sepang	 638.30 792.90 1,003.40 1,204.00 1,444.90 1,733.90 1,095.60 Jumlah	 16,288.00 17,756.50 19,561.00 20,920.70 22,774.10 24,291.80 8,003.80 
Resources: Review of the Selangor Structure Plan, 2020 
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To solve the problem in the management of water supply in the future, the SWOC 
analysis was conducted in this study to identify, the strength, weaknesses, opportunities 
and constrains in existing Selangor dam management systems to develop and propose 
the sustainable dam management systems model for Selangor. SWOC analysis as a 
result Selangor need to take an action regarding to the laws, guideline improvement and 
enforcement, strategic plan, land use control, involve and corporate with all related 
agencies and lastly is gain and increase the public awareness about the dam basin and 
water resources conservation. This study provides a model systematizing all 
components needed for a Sustainable Dam Management Systems (SDMS) that were 
generally lacking in past approaches in Selangor, and the SWOC analysis provide a 
medium for Selangor Sustainable Dam Management Systems Model (SSDMS) be 
implemented.  
SWOC analysis on this study has developed the Sustainable Dam Management 
System Selangor Policy.  There have 7 main strategies, (1) Gaining Public Acceptance; 
(2) Comprehensive Options Assessment; (3) Addressing Existing Dams; (4) Sustaining 
Rivers and Livelihoods; (5) Recognizing Entitlements and Sharing Benefits; (6) 
Ensuring Compliance, and (7) Sharing Rivers for Peace Development and security. 
 In Gaining Public Acceptance, Selangor State should implement the program to 
promote, educate and invite the public especially the target group such as a urban 
community that near the dam basin area, which are often visit the dam basin area ini 
Selangor.  
Under Comprehensive Options Assessment, Existing Dam Management System in 
Selangor must use the Selangor Dam Management Effectiveness Tracking Tool 
(SDMETT) to help the state to assess the efficiency of existing dam management 
systems. It can also be taken as a benchmark or indicator to ensure that the existing 
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management system improved and reached the high level of effectiveness towards a 
sustainable dam management system in Selangor.  This tool could be improved and the 
indicator can also be changed to suit the administration or management system of a 
state, country or organization. Selangor Dam Management Effectiveness Tracking Tool 
(SDMETT) has been modified to suit the management system of dams in Selangor. And 
it can be uses as an evaluation tool and Key Performance Indicator for all policy, 
guideline, agencies and any measures in dam management systems in Selangor. 
Addressing Existing Dams can be done with the dam inventory. Selangor State has 
an strength in term of Dam Inventory because of small amount of the dam in Selangor. 
Selangor already has a comprehensive dam inventory data, which included the type, 
function, disaster class, size, water level, water demand, population and area served and 
others. For value added in Selangor existing dam inventory, Selangor should include the 
information about the rainfall, maintenance, sedimentation and water quality 
monitoring, land use, and activity in the dam basin area. to look the relation and impact 
of activity and the land use in the dam basin to the water quality, sedimentation and 
others threats to the dam basin and dam structure.  
Under the sustaining Rivers and livelihoods strategies, Selangor should take into 
account the threats of urban sprawl development to the dam basin area. major issues in 
Selangor dam is related to the human activities and impact from urban sprawl 
surrounding the Kuala Lumpur and Selangor Area. The urbanization in Selangor is 
started approaching the dam basin area. Dam basin also vulnerable to the land use 
conflict, and others threat such as illegal dumping, angler, land clearing, and other’s. 
Selangor also has to control the activities within the dam basin area by enforcement. In 
term of land use control, Selangor State should compliance the National Physical Plan 3 
(NPP 3) which has state the dam basin area as a environmental sensitive area. Any
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infrastructure, accept the dam structure are not allowed in the dam basin area. 
Agriculture, mining and timber also are not allowed.  
Towards a sustainable dam management system in Selangor, Alternative water 
resources must be identify and implement in order to make sure the continuity of water 
supply for the future. Selangor has implement the three alternative water resources 
program. 1st is HORAS, 2nd is Ground Water Resources and 3rd is Interstate Water 
Transfer. 
In Recognizing Entitlements and Sharing Benefits, The dam management system in 
Selangor is needs more improvement in terms of coordination of the implementation of 
the laws and regulations between the agencies involved. This adjustment can be taken 
by creating a new act relating to dam safety should be consulted and executed by all the 
relevant agencies and led by the National Security Council. The new act should explain 
clearly the role of each agency in the safety of the dam and watershed conservation. 
Which by this act of all agencies in the conduct these safety programs and maintenance 
of watersheds in the implementation of the act in accordance with their duties. 
The dam management system in Selangor, already have some regulation related to 
the dam basin area control of activities. But there still have an error during the 
implementation and enforcement. In order to ensuring the compliance of laws and 
regulation related to the dam basin area and structure maintenance, Special Act on Dam 
Safety must be establish control controls and monitor all the agencies involve. Second 
task that Selangor has to enhance and enforce the existing guidelines under the Act 
related to the dam safety to ensure the compliance. 
In Sharing River for Peace Development and Security, Selangor State should 
collaborate with others agencies from all level, such as Stake Holder, Dam Owner’s, 
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Dam operator etc all.  The use and management of resources increasingly becomes the 
subject of agreement between States to promote mutual self-interest for regional 
cooperation and peaceful collaboration. This leads to a shift in focus from the narrow 
approach of allocating a finite resource to the sharing of rivers and their associated 
benefits in which States are innovative in defining the scope of issues for discussion. 
7.6 Sustainable Dam Management System Framework for Selangor 
From the research objective and the working model key word, this study has create a 
framework for implementation of sustainable dam management system in Selangor. 
Figure 5.1 shows the sustainable dam management system framework for Selangor 
state. This framework has five main element in dam management cycle. it’s begin with 
the understanding of the dam characteristic and the basin area. Second is identifying an 
issues  related to dam structure, dam water, basin area, human and environmental. Third 
element is identify the existing dam management system structure and challenges. 4th 
element is to evaluate the existing dam management system with the Selangor Dam 
Management Effectives Evaluation Tracking Tool (SDMEETT). Last element is to 
provide the appropriate Sustainable Dam Management System Policy for Selangor. 
After a few years of implementation of policy, the process will start back at the 1st 
element about the dam inventory. This process are continuously,  it is start from identify 
the dam, issues, challenges, evaluation and policy.   
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Figure 7. 1: Sustainable Dam Management System Framework for Selangor 
 
7.7 Conclusions 
From an overall view, can be conclude that Selangor dam are facing a new issues 
which, the city spread to close to the dam basin area. Without a control the activities 
from the city population in the dam basin area, will harm the water resources in the dam 
reservoir. Selangor is the fastest growing state in Malaysia. The rapid development will 
lead a conflict between the urban development and the preservation of water resources. 
Urban sprawl, not only approaching the dam, even urban activities or civilians from a 
nearby town who makes the dam basin area as a recreation area, will have an impact on 
the distribution of activities that could threaten dam basin area and also a source of 
clean water supply. This situation cannot be tolerated and it requires immediate action. 
However, to ensure the security and continuity of the dam and water supply, the state 
government also faces challenges in terms of the problems encountered in the existing 
management system. This research has generated information on the characteristics of 
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the dam in Selangor, identify issues that occur in the basin of the dam, the issues and 
challenges faced in the existing dam management, the effectiveness of the management 
system of dams in Selangor and develop a sustainable dam management systems model 
for Selangor. This research has introduced the Selangor Dam Management 
Effectiveness Tracking Tool (SDMETT) to evaluate the existing Selangor dam 
management systems. Meanwhile SWOC analysis has list the strength, weaknesses, 
opportunities and constrains in existing Selangor dam management systems to develop 
provides a model systematizing all components needed for a Sustainable Dam 
Management Systems (SDMS) that were generally lacking in past approaches in 
Selangor. The recommendation for improvements in Selangor and Malaysia dam 
management systems is the government should provide special act pertaining to the 
safety of the dam to coordinate the roles and functions of the departments and agencies 
involved. And implement programs to comply with the policies on sustainable dam 
management system as suggested by the World Commission On Dam. However, at the 
state level, Selangor state government may take measures short-term planning, with 
adjusts the implementation of land use planning and control of the agencies involved. 
The first step is the SWMA shall cooperate with the local authorities involved amending 
the zoning of the dam catchment area through the local plan alteration. Where, the 
SWMA shall submit a written application along with plans gazette water catchment area 
of the dam to the local authorities engaged in the alteration zoning in the Local Plan. 
Local plan involved is the Selayang Municipal Council Local Plan, Ampang Jaya 
Municipal Council Local Plan, Hulu Selangor District Council Local Plan, Shah Alam 
City Council Local Plan and Kajang Municipal Council Local Plan. Accordingly, the 
district authorities involved shall make alterations according to the provisions of the 
Town and Country Planning Act 1976 (ACT 172). The second step is a long-term 
measure which the state government should provide financial allocation for the 
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acquisition of privately owned land in the catchment area of the dam. And in the future 
there will be no timber licenses and other licenses, issued mileage in the catchment area 
of the dam. Since the opening of the dam catchment forest will reveal dams to 
sedimentation problems. Sedimentation will limit the ability of a dam load of water and 
can lead to flooding and the possibility of catastrophic dam break.   The next, is public 
road or street which is close to the dam water body shall be limited to only the operator 
and have closed to the public because when a review of the available path provided in 
the area near the dam as such as Sungai Tua Road at Batu Dam, Sungai Tekali Road and 
Sungai Panjang Road at Semenyih Dam is actually a path that was cut shot and split the 
jungle and it conflicts with the policy of the Central Forest Spine as stipulated in the 
National Physical Plan. With respect to the road should not exist or move to an area that 
is quite far from the dam body and if possible cannot cross the dam catchment area. For 
a while, as public awareness of the preservation of the dam is low, the public must be 
prevented from approaching the dam catchment area, until the implementation of public 
awareness programs on the preservation of water catchment areas of the dam as it is 
recommended by the world commission on dam successfully implemented and 
effective.  
 
